Since the early 1990s, the explosion of global communications networks has changed the nature of interpersonal information transfer and emerging technologies have permanently altered traditional research praxis and data collection techniques. In this context, the application of Marshall McLuhan's mediafocused theories to today's landscape of networked communications emphasizes the significance of that transfer and its impact on mixed methods social science research. McLuhan's "the medium is the message," within the research environment, suggests that the terms of the researcher-researched relationship and, more specifically, the methods of exchange, define the knowledge that is produced. This sharp focus on the workings of methods used to obtain data reveals the lack of reflexivity in mixed methods research; although the combination of methods is considered, the variance between methods regarding data effect is often unaccounted for in final analyses. When imposed on contemporary research practice, McLuhan's communications theories might encourage the mixed methods community to consider how the mechanisms of selected methods shape the produced data.
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Communication; epistemology; knowledge; media; mixed methods sage is received? How does the form of the conveyed information affect its reception, understanding, and reaction? Would the final information received be different if it were obtained through a different channel? To examine why information transmission should become a central concern to social research praxis, we turn to the legacy of Marshall McLuhan.
The Medium Is the Message
Marshall McLuhan (1911 McLuhan ( -1980 , originally trained in literary criticism and medieval literature, rose to prominence as a philosopher of communications theory and was a central figure in academic media discourse in the 1960s. McLuhan, one of the most famous theorists to study the impact of media on the individual's everyday life, published his best-known work, Understanding the Medium in 1964 (McLuhan, 1964 . The Medium is the Massage followed in 1967 (McLuhan & Fiore, 1967) , which gave birth to the now-common expression the medium is the message. In light of media outlets such as CNN and MTV, and the rise of the Internet, today, McLuhan's writings seem prescient-he is known for coining the term "global village" and for predicting the Internet 30 years before its invention.
McLuhan's original influence on media theory withered in the 1970s as his theories were appropriated by the corporate world. Advertisers, always looking to impact spending habits and direct disposable income to their clients' products, seized upon McLuhan's theories that emphasized the nature of messages (in this case, advertisements) as directly influencing behaviors (consumption of goods) in undetectable ways (in the sense that consumers had not yet reflected on the medium of communication). McLuhan became a pop culture celebrity, covered by Newsweek, Harper's, Fortune, and Playboy. His writings received renewed academic interest alongside the rise of ever-expanding global communications networks.
For McLuhan, any given medium has an independent impact on how the audience receives its message, and this theory is best encapsulated in "the medium is the message." The medium itself shapes the way that the audience receives the message, thereby shaping the message itself. Further, this impact echoes into the behavior of the audience as it reacts to the mediated message. McLuhan and Fiore's (1967) famous phrase is concerned with sensory perception and information processing, as the medium extends the senses: "all media are extensions of some human faculty" (p. 26). Sight, smell, sound, taste, touch: every medium is characterized by a certain sensory experience, and in this way, information is shaped by the mode of transmission. Sensory extension, or the extension of human perception, occurs when society creates and utilizes a vehicle (i.e., the bicycle, the Internet) that extends the range of the human body and mind by interacting with the spectrum of senses in a multi-mediated way. McLuhan urges the individual to reflect on these vehicles and the ways in which our sensory experiences of our environments influence our behaviors. Translated into social science research, the question that arises is: what are today's media, and what do they extend, enhance, and render obsolete?
To answer these aforementioned questions, McLuhan and McLuhan (1992) introduces the concept of the tetrad in Laws of Media. The tetrad refers to the four effects of any given medium-what the medium enhances, retrieves, reverses, and obsolesces-and allows all media to be assessed systematically in the same way. For McLuhan (1963) , "each tetrad gives the etymology of its subject … and provides its anatomy in a fourfold exegetical manner" (p. 224). For example, a cell phone enhances accessibility, makes isolation obsolete, retrieves acoustic space, and "flips into" letter-sending (pp. 168-171). The tetrad functions as a lens through which social science researchers can assess and compare the modes through which data collection occurs. McLuhan and Fiore (1967) divided history into four ages according to technological orientation: the oral period and the primitive period (in which the dominant sense was aural: "until writing was invented, man lived in acoustic space" [p. 48]), the print age (visual), and the current digital age (in which there is fragmentation and no single dominant mode of communication). In any given historical moment, we are surrounded by an ecology of communication, or a technological environment in which the operating media are not often visible. McLuhan (1963) would say that our senses today are isolated by technology: "every new technology diminishes sense interplay" (p. 122). For example, driving a car while talking on a cell phone requires two places and two activities at once; senses are required to react simultaneously to different moments of space and time. Space and time morph and contract as technology prompts juxtaposed sensory reactions. Technology changes the perceived environment, and behavior changes to adjust to the ecology of communication. In today's ecology, attention and perception react to multiple stimuli; these effects are described in many studies regarding multitasking, specifically, talking on a smartphone or listening to a podcast while walking or driving. When multitasking, individuals are less likely to acknowledge other people, notice unusual activity in the surrounding environment, or perform activities at a normal rate (Amado & Ulupinar, 2005; Horrey & Wickens, 2006; Hyman, Boss, Wise, McKenzie, & Caggiano, 2010) . The impacts of these reactions are often neglected from social science methodological considerations, as the case studies will later illustrate.
Ecologies of Communication

Technological Extension and Medium Theory
The key to McLuhan's (1969) theory was the notion that the surrounding environment affects the individual invisibly: "We live invested in an electric information environment that is quite as imperceptible to us as water is to fish" (p. 5). In order to assess that impact, Joshua Meyrowitz (1985) outlined a theoretical communications perspective termed medium theory, which formalized McLuhan's inquiry by assigning importance to the means of communication. McLuhan accounted for the complexity of the relationship between technology and society as they interact and change over time by highlighting social shaping: the effect of technology on the individual is reciprocated as the medium is appropriated by its culture in a way that makes its social, political, psychological impact understandable. As McLuhan's fellow media theorist John M. Culkin summarized, "We shape our tools, and after that, they shape us" (Stearn, 1967, p. 60) .
For social scientists, the medium theory provides background for useful tools and analytical modes (e.g., critical discourse analysis [Fairclough, 2003] , digital rhetoric [Zappen, 2005] , identity theory [Brubaker & Cooper, 2000; Tracy & Trethewey, 2005] , all of which are used in conjunction with emerging technologies) and new modes of communication to utilize in research praxis. As McLuhan (1969) observed, "Each new technology is a reprogramming of sensory life" (p. 330); this can be seen in Van Eijck and Van Rees's (2000) survey on media consumer reorientation in relation to declining reading habits and increasing television viewing behaviors over a 20-year period. Given the integration of the Internet in social science research through easy data collection and the rise of computational social science, awareness and familiarity with medium theory, originating with McLuhan, affords the researcher cognizance of the interaction effect between the medium and the research process (Lazer et al., 2009 ).
Impact of New Technologies on the Research Process: New Data Collection and Data Sources
As the Internet and mobile technologies expand, so too does the range of data that can be collected in new formats from many different sources: email, mobile surveys, social networking sites such as Facebook and Twitter, and so forth. Simultaneously, there has been a revival of traditional analytical techniques as old methods are repurposed for emerging technologies, such as content analysis in big data (mining data from cell phones, for example, can allow researchers to "recognize social patterns in daily user activity, infer relationships, identify socially significant locations, and model organizational rhythms" [Eagle & Pentland, 2006, p. 255] [Perrin & Duggan, 2015] ), the Internet exists as a medium-an environment with a specific cultural context-and, therefore, is subject to naturalistic approaches. Online communities can be the subjects of research (e.g., collaborative play in massively multiplayer online role-playing games [MMORPGs; Nardi & Harris, 2006] , digital identity formation [Subrahmanyam, Greenfield, & Tynes, 2004] , peer-to-peer wellness support groups [Eysenbach, Powell, Englesakis, Rizo, & Stern, 2004] ), or they can be a methods consideration (i.e., how does using the online environment affect my research?). For example, when comparing online and paper surveys, Carini, Hayek, Kuh, Kennedy, and Ouimet (2003) found that individuals respond more favorably to online surveys (for further comparison studies between online and paper surveys, see Nulty, 2008; Sax, Gilmartin, & Bryant, 2003; Wright, 2005) .
As the Internet increasingly takes on a functional centrality in daily life (and political debate-e.g., the central role of social media in the Arab Spring [Howard et al., 2011] and anti-government protests [Shirky, 2011] ), the range of actions available to the casual user of online platforms expands iteratively, organically, and often in democratic ways that are generated by the user (e.g., distributed, open, or user innovation within communities [Piller & West, 2014] ). The user is creating, consuming, dialoging, voting, responding, provoking, analyzing, and generating massive amounts of data; Hilbert and López (2011) found that information storage capacity across the globe has increased 23% every year from 1986 to 2007.
Marketing researchers adopted web-based surveys more quickly than researchers in other fields, and this usage has spilled into the scientific disciplines, where there has been high growth in marketing and commercial survey marketing (Greenlaw & Brown-Welty, 2009 ). Meyer and Schroeder (2009) conducted a content analysis of articles gathered in Scopus from 1994 to 2008 and noted a slow growth of online research in the social sciences compared to marketing and the commercial survey market.
However, although the growth of online research has increased internally in the social sciences, that growth has occurred more slowly than in other fields. The social sciences are not taking advantage of the new data that are being generated, and because of this, run the risk of missing the substance of daily experience. For example, especially in the developed world, the idea of visiting a site and seeing the world as it is in that location is missing data-the data that are produced by the nearby individual on his or her smart device. However, this is beginning to change, as social research communities begin to incorporate new technologies such as smart devices and Global Positioning System (GPS) techniques from other disciplines into the social research process. For example, researchers have used mobile phones methodologies for demographic and spatial measures, as well as multistream visual data and geo-referencing technologies in mixed methods inquiries (Fielding, 2012; Palmer et al., 2013) . This technological movement into new informational modes has important implications for the research process, challenging traditional research concepts, and ways of collecting and analyzing data.
The various players in the digitized landscape offer their tools for analyzing user-generated data that researchers can use to examine, for instance, demographics as well as network connections and interactions. Researchers can dive into data sets and discover both the abstract (e.g., influence within an online community) and the concrete (e.g., predicted heart attacks). The challenges that the digital world poses to researchers relate to McLuhan's idea of the message: how do the ways in which data are created, transmitted, and analyzed affect the data themselves?
New Technologies Challenging Social Science Praxis and Analytical Challenges Regarding Conceptions of Space and Time
Everyday life increasingly blends online and offline existence, and a back-and-forth exchange between noncomputer-mediated forms and cyber-worlds means that, as we bring experiences from one into the other, we become multimodal. Central to the fluidity between on-and offline experience is the idea of the progression of time: interactional spatial and analytical boundaries are blurred. Time is synchronous, asynchronous, and this has very specific implications for mixed methods research: consider the impact of time on an online survey (e.g., initiation, reaction time, time lapse; Curasi, 2001 ).
McLuhan also discusses identity fluidity when he notes the relationship between one discarnate being talking to another discarnate being. Online identities complicate the idea of a single self, as one can adopt an infinite number of personae online amongst sites and communities. This is an especially pressing concern when considering the core of social science research: the individual producing data to be analyzed. When these data are collected and processed online, what is lost? The physical self that supplies a response to a prompt has dissolved and is invisible. The body is there but not, and the boundaries of self are unclear; Taylor (1999) terms this "distributed presence" (p. 436). The responses may be in real time, or may not. The response may be transmitted, the response may be late, or the response may be missing (Curasi, 2001) . McLuhan would emphasize that the difference between the mode in online data collection matters and other forms of data collection. In the same vein, space becomes a component to consider. When research is extended online, its location is unmapped. When faced with an online survey as opposed to an in-person interview, how do the respondent's responses change (Casler, Bickel, & Hackett, 2013; Dodou & De Winter, 2014) ?
Traditional interviewing techniques rest, in part, on the development of rapport between the interviewer and the interviewee. In the space of the relationship that is fostered in face-to-face interaction, the interviewer can absorb the direction of the interview based on the interviewee's physical cues (e.g., eye contact, body language, inflection, pauses, laughter, tears) and determine which questions to ask and when. The nature of this back and forth, however, changes in digital media. Online, there is a continuum lag, as interviewing may or may not occur in real time, and the time lapse between prompt and response is difficult to quantify. Reflexivity becomes a challenge, as does data analysis. What does it mean for the researcher to understand a respondent without visual and physical proximity? The act of relationship building as well as basic concepts of praxis and interviewer awareness is challenged by the distance in time and space introduced by the digital world (for an illustrative review of the advantages, disadvantages, and challenges of distanced data collection, see Meho [2006] on email interviewing).
The Internet is a constantly changing landscape, and McLuhan would encourage raising associated issues of representation and internal and external validity. As new techniques begin to account for representation, concerns about validity-of the data collected, of the identity of the respondent-might disappear.
The digital space offers new opportunities regarding respondent accessibility and representative sampling, meaning that there is a wide range of diverse individuals available, and online sampling can be time and cost efficient. Given that 76% to 97% of Americans across income levels are online, reaching previously inaccessible populations is possible because of the nature of the Internet (Martinez et al., 2014; Perrin & Duggan, 2015) . For example, respondents who are resistant to in-person interviewing or phone surveys might feel more comfortable participating in anonymous surveys. For a researcher looking into a specific topic, there might already be an online community surrounding that topic that can provide an appropriate sample (Capurro et al., 2014) . One trend in online research is the retrieval of subjugated knowledge. Through network tracing in online communities, it is possible to seek out oppressed groups and allow their voices to be heard.
There are drawbacks to online sampling. Anonymity might play a crucial role in allowing respondents to feel safe and comfortable responding, but also might bar the researcher from full knowledge of his or her sample characteristics or demographics. Uncertainty might be another byproduct of anonymity; as previously discussed, respondents might either falsify or refuse to clarify their identities. Relatedly, consent becomes problematic (Eysenbach, 2012) : how do you know who is giving consent? Is everyone in the study accounted for?
Challenging What Lived Experience Means
New technologies push the boundaries of social sciences' most central concepts and challenge them while adding the possibility of much richer understandings of social reality and individual behaviors. Among the various concepts that are in the process of changing through digital media is the concept of experience. How do social scientists capture, measure, and evaluate social experience? Emerging technologies suggest that experience can be measured by sensors and monitors that track data points: heart monitors, GPS satellites, and mobile phone surveys. In order to measure experience and attitudes, experience must be sampled at regular intervals. For example, mobile phones technologies can be used to "sample" user experiences over time by collecting streaming objective and subjective user states (experiences) from data generated on their mobile devices. Such usergenerated data are gathered by logging individual users' device usage, user context (e.g., calendar appointments), environmental sensors (who/what is in your environment), and user experience samples by using sensors (e.g., location sensors) and triggers (asking users to self-report feeling states at certain intervals by filling out mobile surveys in real time; see : Mulder & Kort, 2008) . Here, McLuhan's medium is the message is applicable in the practice of research itself: concepts (e.g., experience, happiness, depression) might be altered by the medium through which we access them. If technology can measure experience, then our understanding of that experience is defined by that technology.
Already, these new technologies have begun to challenge the social research community, transforming the way that social researchers practice traditional research methods such as survey research and ethnography as they confront the challenges of taking these traditional methods online (Andrews, Nonnecke, & Preece, 2003; Denissen, Neumann, & Van Zalk, 2010; Dicks & Mason, 2008; James & Busher, 2009; Robinson & Schulz, 2011) . For example, Internet usage has varied in the research process, at times complementing offline components (Davis, Bolding, Hart, Sherr, & Elford, 2004) and at other times producing representative samples, thereby improving generalizability (Hewson, Yule, Laurent, & Vogel, 2003) . Hine (2008) , however, questions moving offline methods online and posits that leaving the security of offline research means that the certainty of a study's depth evaporates in a volatile environment such as the Internet. Given the rapid pace of "Internet time" versus the time that it takes for researchers to integrate online methods, Internet usage in social science research will continue to evolve (Karpf, 2012) .
The Mode Changes the Meaning: Multi-modal impacts and Mixed Method Case Studies
The presentation of a variety of multi-modal and mixed methods case studies that provide examples of the different ways mixtures between mode and type of method (quantitative vs. qualitative) have implications for the research process. The following case studies highlight not only the problems and prospects that research inquiry bumps up against as the mode moves from offline to online technologies but also, in doing so, how different modes affect the way the message is delivered. When the mode of the study shifts, how does the researcher take into account a concurrent shift of meaning? The first two case studies involve an examination of the level of researcher awareness of the impact of changing/not changing the mode of data collection, and the third and fourth case studies specifically involve the utilization of a mixed methods approach where one component of the project involves the use of qualitative data, and the other involves the use of quantitative data. These case studies show the extent to which the researchers seek to use multi-modes (off-line and online), their reasons for using a multi-modal design, and their awareness of the level of the impact of each mode on their research findings.
Case Study 1: Multi-Modal Survey Research Data Collection
De Bernardo and Curtis (2013) took up means of communication as the center of their research on the efficacy and appropriateness of using online survey methods for a selected sample of Americans above the age of 50. Their study sought to compare response rates for online and paper surveys taken by older individuals and pay particular attention to differences in demographic markers among respondent groups. The researchers were interested in the implications of the findings for research methods.
When analyzed, the authors found that response mode did not significantly affect survey responses one they controlled for such demographic factors as income and employment in their analysis. That is, statistically, demographic differences (including educational attainment level, income, employment status, age) were more significant than were differences in response mode. Because of this, De Bernardo and Curtis (2013) conclude that there existed little difference between online and paper responses and that online surveying is just as good a strategy for researchers to employ when accessing older populations.
In confirming the appropriateness of online methods, De Bernardo and Curtis (2013) downplay the impact of the mode in terms of respondent access. In fact, there were differences between the respondents who chose paper and those who chose the Internet: "Online respondents … reported having slightly more education than paper respondents, had a slightly higher income, were more likely to work full-or part-time, and were about two years younger" (p. 228). In this case, the response mode was a less significant predictor of response than were demographic characteristics; nevertheless, the two groups of respondents were markedly different from each other. Controlling for demographic differences to find similar response rates minimizes the fact that the respondent groups were fundamentally different from each other across demographic indicators. If, in future studies, different responses are expected to differ between demographic groups, then the distinction of choosing online or offline collection methods might be a significant consideration for the overall research design. For researchers collecting data, keeping McLuhan's media theories in mind might serve useful. As De Bernardo and Curtis (2013) show, a different data set emerges when using two different modes-had their data not considered different modes, one mode would have yielded a different data set regarding demographic statistics. In this way, the medium defines the generated data.
Case Study 2: Collecting and Analyzing Online Qualitative Data
As De Bernardo and Curtis's (2013) research shows, populations that transfer information digitally might exhibit differences when compared to populations that do not. Koteyko, Jaspal, and Nerlich (2013) researched a single mode of communication in a mixed methods study: online reader comments about climate change. In the course of their study, they propose "a framework for analyzing one type of social media venue that so far has received little attention from social scientists" (p. 74). The "increased interest in the role of language in the creation of our social reality" (p. 76) fuels the study, which is primarily oriented toward determining emerging keyword patterns and contextualized qualitative analytics.
By using a corpus-assisted discourse analysis employing "a combination of the quantitative study of word frequencies and qualitative examination of context … complemented by statistics mined from the source website," Koteyko et al. (2013, p. 74 ) reveal language appropriations, narrative reframing, and argument strategies used by the commenting readers. However, Koteyko et al. have missed an opportunity: they only examine the patterns of interaction, not the qualities of the medium that enable those patterns.
Here, McLuhan would argue that the medium not only enables the patterns that Koteyko et al. are unearthing, but also creates them. One conclusion is that if arguments such as the ones found in the reader comments become "widespread, they can contribute to a process that may make people unsure about what science is, how it works and how it contributes to policies around climate-change mitigation" (Koteyko et al., 2013, p. 84) . Moreover, yet, because this analysis has neglected the medium, this conclusion might be invalid. Who are the read-ers? How are they commenting? How does this specific community of readers influence the culture of commenting? How might readers' commenting patterns and behaviors change in contexts or platforms beyond the source site? One of the final questions that the authors raise touches on the role of the medium: "How are … positions articulated in the variety of social media platforms?" (Koteyko et al., 2013, p. 84 Strickland et al. (2003) studied quality of life issues for perimenopausal women afflicted by migraines. Beyond determining the participants' quality of life and the interventions used to ameliorate migraine effects, the researchers also examined online data collection. To execute the study, a sequential explanatory mixed methods design, the multi-modal design was adopted.
The study's first step was a quantitative online health survey consisting of an online questionnaire and a discussion board. Access to the private discussion boards required respondents' log-in username and password, which allowed researchers to track users and ensure that each respondent only completed the survey once. Participation on the discussion boards was made private by allowing the participants to create pseudonyms. The discussion boards, initiated by researchers posting initial prompts or questions, remained active for three to five weeks, with four to eight respondents participating on each. The second part of the study consisted of real-time, offline, qualitative telephone interviews. After the discussion board period had ended, members of the research team contacted participants. The interviews concentrated on respondents' reflections on participating in an online study, including the ease of the online questions and discussion board engagement, as well as problems that respondents had run into and their suggestions for improvement.
The online component had several advantages: respondents from a variety of geographic locations could participate, respondents could be involved at times that were convenient for them, and the discussion board data could instantaneously be entered into an analytical system (thereby removing the transcription stage and its accompanying human error risk). However, there were also several disadvantages to the online research design: the discussion boards occasionally went off topic; some respondents only read others' comments on the discussion boards and did not contribute their own; discussions were slow because of the non-real-time, asynchronous nature of the discussion board; and respondents might have not been familiar with the online discussion boards. The researchers attempted to offset this latter disadvantage by connecting undergraduate research assistants to respondents who needed help; the assistants helped those respondents to fill in the survey over the phone or via email. Unfamiliarity and a lack of skills were not the only technological issues that arose over the course of the study: respondents using older browsers faced survey compatibility issues. Although the survey was modified, the factors that impact the user's interaction with online instruments (literacy, familiarity, hardware and software specifications) should be considered in online research design. Researchers should also consider how the user's abilities might affect participation and engagement; if a respondent is comfortable typing or has relatively more time to spend participating in discussions, she might become a dominant force on a discussion board.
McLuhan's emphasis on the influence of the medium raises several points regarding the online environment. Conducting a survey online means that the elements that comprise interpersonal interactions such as face-toface interviews are missing: the tone of voice, body language, gestures, pauses in conversation, affective, and other non-verbal cues. Other affective elements, however, emerge in the online media to produce digital cues: emoticons or emojis, emphatic punctuation, and online slang (Yigit, 2005) . On a different level, but in a similar way to a face-to-face interview, the conclusions of an online survey rely on the correct interpretation of the affective cues (Walther, Van Der Heide, Ramirez, Burgoon, & Peña, 2015) . Additional difficulties might arise in this medium, such as the identification of silence (delayed typing) or ironic statements, or the establishment of rapport between the researcher and respondents (Robards, 2013) . Bell et al.'s (2010) study developed an understanding of treatment intervention message preferences for patients with depression. Using a sequential exploratory mixed methods, multi-modal, design, this study evaluated the message preferences for interventions supporting seeking care and resources from physicians.
Case Study 4: Using Sequential Mixed Methods, Multi-Modal Design
Bell et al. began with offline focus groups, which helped to identify ideas for interventions that would motivate individuals with depression to seek care. A set of questions about depression history, symptoms, and discussions with others about depression guided the focus groups. The groups also evaluated public service announcements that encouraged individuals with depression to seek care by discussing what was effective and not effective about the announcements. From the focus groups, themes and messages were integrated into a survey that was administered online.
The director of an online health-related community website described the study's intentions and posted a call for participants with a history of depression on her blog. The survey received 249 responses from individuals with unipolar depression, which consisted of evaluation scales for treatment messages in addition to demographic and health questions. Once the individuals had completed the survey, the researchers used adaptive conjoint analysis to analyze the message preference results. They triangulated their results with the offline focus group information; the online survey information provided researchers with a deep understanding of the themes needed in treatment announcements for patients with depression.
The research design-multi-modal and sequential mixed methods-enabled the researchers to test the results from the offline qualitative focus groups quantitatively and to collect a large number of responses in a costeffective and time-efficient manner from the online survey. In keeping with McLuhan's concerns about the impact of the change of medium (from offline to online), the study might suffer from coverage bias (Sue & Ritter, 2012) . That is, the individuals who participated in the online survey were already actively seeking information and resources about their health. Further, the majority of respondents were White women. Although the researchers noted the potential problem of self-selection in their study, they did not consider diversity (Mertens, 2014) . Those who participate in an online survey must have access to a computer and Internet connection, and the comfort and ability to complete the survey. Because certain populations do not meet these requirements, the medium itself is a limiting factor of the generalizability of the findings (because those who do not meet these requirements might be separated by, for example, ability or socioeconomic level). Although the medium provided the study with characteristic advantages (cost effectiveness, time efficiency), it also shaped the data that were generated through it (Merriam & Tisdell, 2015) . McLuhan's tetrad is useful to consider here: in the four ways of the tetrad, how did the medium affect the research findings?
The Digital Landscape Revisited: Implications for Mixed Methods Inquiry
As these mixed methods case studies have uncovered, there are a range of important issues that need to be addressed when crossing technological media that directly impact the research process and its outcomes. Taking into account changing media and modes is important because, according to McLuhan, the substance of the data depends upon and is determined by the medium through which it was generated. From this perspective, how data are collected is just as important as what data are collected in terms of drawing conclusions and assessing relationships between research questions and answers. For a mixed methods researcher, thinking in digital terms means that the medium is not peripheral to the research process and evaluation of outcomes, but central to every part of the research design process. As we have seen, the digital landscape provides opportunities to gather and study forms of data that would be otherwise difficult or impossible to access. It is precisely for these reasons that mixed methods researchers should pay attention to the ways in which data are collected, analyzed, and interpreted. Newly emergent methods and data forms challenge current understandings of research praxis and open pathways through which new bodies of knowledge can be developed. It is critical that researchers pay careful and reflective attention to the dynamic processes that create data. By keeping questions regarding the origin, meaning, and context of data generated through digital modes at the forefront of their research agendas, mixed methods practitioners will contribute to the ever-expanding field of digitally driven social science research.
Digital space will increasingly play a role in the future of mixed methods research inquiry. For example, collecting data online, compared with offline data collection methods, will require understanding how meaning shifts when research is conducted in the digital space such as the internet, but also including other digital smart devices, biometric wearables, online communities, and so on. Medium theory enables researchers to frame their findings in a way that accounts for the processes through which data are shaped and generated, and through which the meaning of the medium itself is embedded. The reviewed case studies reveal the need for mixed methods researchers to expand their reflexivity about mixed methods praxis especially when mixing modes as well as methods. Differences between mode and method (quantitative or qualitative) have implications for the research process. The case studies prompt some critical questions that mixed methods researchers should consider throughout their research process: How do different modes affect the way the message is delivered? When the mode of the study shifts, how, if at all, does the study account for the concurrent shift of meaning? What are advantages and disadvantages characteristic of multi-modal projects (off-line and online)? Why are multi-modal designs most appropriate for the research question at hand? How does each mode impact each set of findings?
These questions are particularly pertinent when insights from the case studies are considered, because the cases studies raise several issues surrounding data produced through digital media. As the case studies show, digital mediums can grant access to some populations while limiting access to others. Populations that are able to respond to digital research are often characteristically different from those that do not have the same ability or resource availability to do so. Certain types of media through which data are produced depend on respondent populations meeting certain eligibility requirements such as Internet connectivity or skill with new technological devices. Taking into account the medium through which data are produced will also yield significant work in explaining which individuals are (and are not) able to generate data for the study. Further, the case studies highlight the significance of the medium when examining the interactive components of the research that enable medium-specific interactive features. When researching online communities or digital spaces geared toward user interaction and dialogue, all elements of the data are dependent upon the medium, which circumscribes who participates, how they participate, the circumstances by which participation is possible, and the forms that participation can take.
In order to heed McLuhan's call to consider the medium, mixed methods researchers might need to learn new skills, process new data, and rethink theoretical frameworks as research projects move on-line. For example, when transferring a survey to the online environment, additional time must be spent analyzing how mediumspecific expressions such as abbreviations, ideograms, or cyber-slang, add value and meaning to the resulting data that have no offline analogue. Researchers must develop online skills and think deeply about how to get the information they need from the digital data they collect and how the meaning they extract from a different mode might impact its meaning. This issue is especially pressing when thinking through how samples of online respondents are (or are not) representative of wider populations. Choosing to turn to digital data might restrict the data that are collected due to limiting the available pool of potential respondents.
Digitization expands the number of actors and new technologies that are involved in the production of a given social method's data. The enactment of research in the digital space opens up a range of new interventions in meaning-making driven by these various new technological producers of knowledge that reside on the digital landscape. It is increasingly common that it is the users who have generated the data that mixed methods researchers use. Therefore, scrutinizing the platforms, analytic devices, search engines, and algorithms that are complicit in the developing of data is imperative to conducting full and thorough analyses.
The digital landscape is the new field of research. Due to its ubiquity and its networking potential, the digital space will increasingly play a role in the future of social science research (Coiro, Knobel, Lankshear, & Leu, 2008) . As web analytics and big data continue to be refined, media saturation will require a shift in understanding and meaning. The Internet is forcing researchers to learn new skills, connect and process new data, and rethink theoretical frameworks. The current trend in the market is the corporatization of research, and social science researchers using analytics and quantitative formulae should consider the source of these tools and whether or not the source is, in turn, considering sociological and ethnographic research praxis. Simply because an analytical tool produces a given result, does not necessarily mean this result has meaning, given the context. The danger of big data analysis as it is practiced today is that the correlations produced now might not provide researchers with the information they need or want.
With technology constantly changing, it is important for researchers to be aware that research participants can lack the access and capabilities for the needed technological updates to participate in the research study. For example, bandwidth can vary across countries if one is conducting a global study, and the inability of the participants to load the research might lead to lower participation rates (Beddows, 2008) . The potential for excluding portions of the population will continue to be a challenge for online research.
Respondent identity is a common area of criticism when using the online medium for research. It is virtually impossible to verify respondents' age, gender, race, or any other demographic or personal characteristics (Bell et al., 2010) . This information is completely dependent on respondents' self-report. Respondents might misrepresent their identity, have an online persona different from their offline persona, and additionally have many "virtual selves" and complete the research as multiple "people."
Many of the traditional ethical concerns of conducting research remain, whether online or offline. The issue of "lurking" can be seen as an issue in many of the case studies. When is the information in constant flux? At what point should researchers inform the online community that they are observing their posts or activity? These are ethical issues that have to do with research participants' consent and it behooves researchers to ensure that all their research participants are aware of who might also be present virtually and that their ethical privacy concerns have not been violated.
As online research continues to develop, a consensus and more thorough understanding of these impacts become necessary. To return to McLuhan's tetrad, it is important for those researchers using emergent technologies to explore in detail the four effects of any given medium-what the medium enhances, retrieves, reverses, and renders obsolete. The concept of the tetrad is a lens through which social science researchers can assess and compare the positive and negative impacts of changing technological modes through which research data are collected, analyzed, and interpreted. These ecologies of communication, however, still lie mostly buried and unarticulated in ongoing research praxis, as do their implications for the research process.
